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Descriptipn of Evaluation.Report Serils'
,

A

The Comprehensive School MatheMatics Program (gstip) is'a program of CEMREL
Inc.',.one of the national educatiohal laboratories, and 'is funded by the National
Institute of Educhion. Its major Ourpost is the development of curriculum
materials for grades'K-6.

. .

Beginning:in September, 1973, CSMP materials beg-an being used in Classrooms
on a regular basis, beginning in, 'kindergarten and first grade. The evaluation
activities have-parallêled the developmenl'and disseMination of materials' so that-
the primary evaluation emphasis is riow at the.upRer elementary grades. A113
activities have been conducted by a group within CEMREL wiiich is independent of
CSMP. .

'The evaluation of the program in this extended pilottrial isintended to be
reasonably comprehensive,and to supply inforMation desired by a wide variety.of.
audiefices. For that reason the reports in this p4ries are reasonably Tion-teehnical

'and do not attempt to widely explore some of the'related.i'ssues. On.the next-page'
is giNen a list of reports through 198a. Below is given a list of reports completed
in 1981:

')
Evaluation Report: 8-8-1 Sixth Grade Evaluation, Prell :nary Study

.<

8-B72 Evaluation of Revised Second rade, OAS Blue Level

8-B-3 Evaluation ofRevised Third Gi-ade, MANS Green Level -

8'-B-4 Three gyaluations of Gifted Student Use'

. '8-c-a Prelimina'ry Study of CSMP "uraduates"

111

s
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Key to Indeking

Evaluation Reports are labelled, m-X-n,
where'm is the year of the pilot study, with 1973-74 as Year 1..

X is the type of da,ta being reported where A is for overviews
and.summaries, B is for student outcomes and C is for other data.

'n is the number within a given year and txpe of data.
.4
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St.kmarj,(IL...,

Thus study compared CSMP and non-CSMP students' performance at two sites

using a streamlined revision of the MANS tests (Mathematics ApOlied to Novel

Situations, intended to assess soffe ,of the underlyiNcthinking skii-ls of the
CSO'curric6lum without using any of its special vocabulary). A total of 18
classes were tested, 10 CSMP,and 8 Tion:CSMP. The CSMP classes had studied

_the revised versichi bf the CSMP curriculum.

On the total of the MANS Scales., CSMP classes averaged about 19% higher

scores than non-CSMP, a difference whi'ch was significant at the .01 level.

On ten Of the fifteen individual scales, CSMP classei'scored significantly
higher at the .05 level, five of thOse ten atkithe .01 level. 'Their best per-,
formance was in scales dealing with numiSer patterns and relatiOnships, mental
arithmetic, vtimation, and word problems, followed by place value and negative
numbers.

These findings corroborate the findings fronrsthe more extensi;ive Extended

Pilot Tet, conducted prior'tb the 'revisions. The findings are also noteworthy

because the simplification of the testing procedures makes the tests easier for

other districts to 'use and still leaves.the scales powerful enough to show

various.cognitive elfects of the CSMP curriculum.

OP

I
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LI
Introduction

41
.The Comprehensive School Mathematics Program (CSMP) is a K-6 mathematics

curriculum 'being developed and field tested by CEMREL, Inc. During the past

few years, a special series of tests, the MANS Tests (Mathematics Applied to

Novel Situations) has been developed fpr use in the evaluation .of CSMP. This

report presents two kinds of data.

a) Statistical data on a revised set of MANS scales

A series of 14 MANS scales was originally develoried in 1977 for use in

third grade in the CSMP.Extended Pilot Test. Like all MANS scales ihey were

intended to assess important mathematical thinking skills thought to underlie

the CSMP curriculum, but in a novel'context where possible and without using

any of the riecial termihology and techniques of the CSMP curriculum. They

required extensive ditections and explanations, given in a standardized manner ,

by specially.trained testers. They were administered to 69 third grade

classes, some CSMP and some non-CSMP, and the results.of this experimental

comparison are_given in Evaluation Report 4-8-2.

Because of the expense and effort required to frain testers, these scales

have had limited utility outside the reaTm of CSMP Evaluation activities. In

order to 'make them more'widely available,..these scales were revised in

1980-81. The primary objective was to simplify the directions enough that

a local coordinator could fairly ea§ily train a tester to carry out the testing.

(Other revisipns.were also made based on statistical data from the original

study and on new scales developed.later in higher grades, but appropriate in

concept for use with second graders.) These revised and new scales (15 altogether)

were denoted the MANG "Or en" Level, intended for third graders, but appropriate

for certain second and (u.ryi grade classes as well.

b) Evaluationf data for CSMP third graders (using revised curriculum)
,

After the completion of the Extended Pilot Test for the-third grade

curriculum, final revisions were made in the curri.culum, as in the case

1,qith other grade levels. Thus it is possib1 4 to compare the results of0
this study with those from the original Extended Pilot Test in order tb

--sdgermine whether the relative achievement'of CSMP students has chaqged with

the revised curriculum.

3



Setting

The Green Level MANS Test was adminAtered to 18 thixd grade classes in

two school districts. Specific information about each sfte is given in Table 1.

Table 1

Description of Testing 5ites

Site 3 'Site 6

Section of the Country

Type of Community

Socio-Economic Background

Number of Classes CSMP

Non-CSMP

Average No. of Students/Clas's CS14,

Non-CSMP

Vocabuiary Score 2 Class Mean CSHP

tion-CSMP%

South

4.
Large City

Low

5

4
1

26

28

22.7

23.9

MidWest

Small CitY

Middle

5

4

16

18

41.2

41.0

1

Portions of these non-CSMP classes actually had some exposure to CSMP prior to grade. three.
2
For individual students, scor's of 21, 29 anl 37 ,:orrespond.to the 25th, 50th and 75thpercentiles respectively..

It should be noted that in-Site 6, the classes were "upper track" clisses;

hence t high vocabulary scores

t e were 10 CSMP classes and 8 non-CSMP classes. The mean across

classes on thq voc bulary.test was 32.0 for CSMP and 32.4, for non-CSMP. All five

of the teachers at Site 6 and two of the five at Site 3 were teaching CSMP for

the irst time. The other three at site.three taught CSMP at least one year

before. Essentially all the CSMP students at Site 3 had been in the progeam

since first grade. All the CSMP students atSite 6 we're new to the program in -owl

) 1980-81.

5
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Results of the Testing

The MANS Scales,and Summary Statistics Across,Classes

In the next few pages, the scales are listed by category. Preceding the

.name of each scale is a letter and number in parantheses: the letter referring

to,a content category and.the number distinguishing between scales in that category.
For each scale there is a brief description and a sample iteln. Also 4en are the
number of items per form and some of.the time limits. For a few scales, all

students took the same form. But for most scales (those indicated by "x items,

two forms"), each,student took one of the two forms. For most scales, a flexible

and sufficient amount of time was allowed. For a few scales, dealing with problems

meant to be done without exact calculations; strict time limit were adhered to;
for these particular scales, the allowed time has been shown.

N,

The following procedure of analysis was used for each HMS scale. Individual

studentS who did not have both a score on the scale and a vocabulary score were .-

eliminated from the study (usually less than one per class). For the remaining

students in each of the classes, two mean scores wore.calculated: on the MANS
scale and on the vocabulary test. (Where a AANS scale had two forms, the mean

for that scale was the sum of the means of the two forms.) An analysis of covariance

procedure was then used with cTess means as the unit of analytis and vocabulary

as the covaria...:e.

Therefore, beside each scale description are three statistics. The first two

are the adjusted mean for the 10 CSMP classes and the adjusted,wean for.the 8 bon-

CSMP classes, adjuted to take into account differences in abil' ity, based on scores'

from the Gates-McGinitie Vocabulary Test, Level C, Form 1. The mean sedi-es on thls

vocabulary test were almost identical: 32.0.for CSMP classes and 32.4 for non-
CSMP classes. Hence the adiustmenin the MANS scores was very small - less

than 1% (adjusted upward for CSMP and downward for non-CSMP). Jhe third statistic

is the p-value of the resulting t-test: that is, the probability of such a

result occurring by chance, if one assumes "no differeaCe" between.the two groups

of classes. If theprobability is small (less than .05) then the result isssome-

times said to be "statistically significant", the implication being tpat there is

a difference between the two.groups of classes.,

7
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(C1) Computation

1
(C1) COMPUTATION .

Adisusted Meari p-Value.

CSMP non:CSMIP

20.9 21.3 .82

Abstract: Items patterned:after those in arithmetic computa-
tion sections of standard achievement tests for
3rd grade.
(17 items (+,,x,:), 2 forms)

Example:

124 679 53
+305 - 338

.

x 3
84+2=

(C2) Large Number Computation

Abstrict: Put the number in the box which makes the number
sentence true, where the box may be in any of the
113 positions" and where the numbers are large and

easy to 'work with.

(10 items (+,.,x), 2 forms) A

Examples:

500 +1 i =800

-150 50

2 .x 200 =

-"a

11.6 s8.7 .01

9

-

'40
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4
(E) ESTIMATION

Adjusted Means p-Value
CSMP non-CSMP

(El) Two' Five or Ten
5.5 .06

Abstract: Quickly estimate whether a given number is about
2 or 5 or 10 times as large as another given
number. A sample item was worked collectively.
(12 items, one fort, time limit: 3 minutes)

Exampl es:

65 is about times as lorge as 12

)-

602 is about times as large as 298

, l'
(E2-E4) Estimating Intervals

)
Abstract: Given a computation problem, and 5 fixed

intervals (0-10, 10-50, 50-100, 100-500,
-

tt

500-1000), determine which interval contains
the answer to the poblem, and put an x
in the interval. B instructions, format and
time limits, students are discouraged ofrom
computing exact answers.

Examples:

(E2) Estimating Intrvals - Addition

19 +29 0 10 50 100 500 10Co

279+165 0 51'>. 100 500 10CC

(8' items, one form, time limit: 11/2 minutes)

(E3) Estimating Intervals - Subtraction

105 8 o 1 o .10 100 500 1000

827 231 a 10 50 100 500 1000

(8 items,' one form, time limit: e1/2 minutes)
!

(E4) Estiniating Intervals - Multiplication

2 x 209 a t o 30 too + 330 1000

,

5 x ii °
:0 30 100 300. 1000

(6 items, one form, timelimit: 11/2 minutes)

.0
9

.4. 0

4

5.0 4.1 .02

Om.

4.3 3.1 .01

3.6 2.8 .01

f.



(5) GEOMETRY

(G1) Loci

'Abstract: Presented with six pictures alich have an .

identically placed line, x" and "on:and a

different series of dots, the student must
determine which picture a given statement
describe. No samples, First statement
read by tesc.er.

Examples:

os. A

(6 items, 1 form)

2. All the dots are the same distance from the x In picture .

4

Adjusted Means p-Value et,

CSMP non-CSMP

2.6 2.2 .21

4k.

5. Each dot is just as Close to x as to o In picture
.

41

0 (N) OTHER NUMBER SYSTEMS

(N1) Negative Numbers 4.5 3.5 .04

Abstract: Given the starting score (which could be above or
below zero), and bow much the score went up or
down, detbrmine the final score. 2 sample items.
(4 items, 2 forms)

27-

Examples:

Ann: Score at the start: 3 below zero

Then: Lost A

core at the end? 7 below zero 1 below zero l_abovt zero 7 above zero

Silly: Score at the start: 2 above zero

ro Then: Lost 4

Score at the end?' below zero 2 below zero Zero 2 above zero

10



(R1) Solving NuM6er 4chines,

0

11,

(R) NUMBER RELATIONS

Abstract: From 3 pairs of numbers (phes), determine wha,t
the person's.game is 1:ow the second number
is derived from the first). Then Ose.this know-
ledge to find the missing number from the 4th
pair.

(4 items, 2 forms)

Adjusted Means p-Value
CSMP non-CSMP

3.8 3.0 .06

Examples:

First clua:

Second clue:

Mire clue:

Ustien:

MARIA1

Class
said:

11

7

I

2

CAA

*HAI
answer:

10

12

13

First clue:

Settee

Mire clue:

gArition:

/

JIM'S 6APE

Class Jikes
said: answer:

2 6

S

10 14

D 12
.

(R2) Using Number Machines'

'Abstract: Given a number of labelled machines in sequence,
find the initial or the terminating number, given
the other. 3 samples.
(5 items, 2 forms)

Exampl es :

(R4) Check the

Abiltract:

Examples:

Larger?

Given two iimilar computation problems, choose the

one which gives the larger answer. By instruction,
format and time limits, students are discouraged
from computing exact answerS. The larger answer
could always be determined more easily by in
spection than by doing the cc:imputation.

(10 items, 2 forms)

SA04310 Probl ea 1

sample Problem 2

200

2 ;i 127

31 + 90

30 + 91

El

11

173 +174

172 +175

69 + 57

59 X 57

7.0 6.1 .06

10.2 8.2



(R5) Number Lin'erLabelling

Abstract: Given a number line with some .of the marks labelled
'use the pattern shown to fill in the indicated
blank with a label. A sample was worked a%

collectively.
(5 items, 2 forms)

Examples.

T--

1 4 13 16 19 22

24 30

(V4) 2.2 10, 100, 1000

Abstract: Given two numbers decide whether the first number
is about 1, 10, 100, or 1000 more than the second.
Two sample items.
(8 items, 2 fbrms, time limit: 2 minutes)

(V) PLACE VALUE

Examples:

10
4,26515 about

100

1000

2,050 Cs about

sort than 4,254

1

10 litre than 2,039
100

1000

,

12

Adjusted :leaos p-Value
CSMP non-CSMP

6.4 4.8 .01

8.0 6.9 .02

0



(W) WORD PROBLEMS

(W2) Two Stage Word Problems

Abstract: Word problemsread to the students in which two
different operations must be performed and where
t umbers inolthe given data are relatively
mall:

(6 items, I form)

Examples:

ft

Cn Saturday 'Amy and'Susan made 513 selling lemonade.

On Sunday they made $5. ,

They put their money ci)gether and divided it evenly.

Haw much did each girl get?

,} '

There'are 40 apples in our barrel now.

We will eat 2 apples every dai.

How many apples will be left in our barrel after 5 days?

(W4) Special (Word Problems)

Abstract: A collection of s)x word problems which are
computationally easy but unusual for third graders
in different ways: (a) 3 stage solution required,
(b and c) beginning state unknown (1 and 2 stage),
(d) integral answer required, (e) ratio,
(0 extraneous data. Read to the students.
(6 items, I form)

Examples: (LI
uj At first, Sally had some marbles.

Then, she lost 3 of them.

1Then, she found 2 marbles.

After that, she still had 8 marbles left.

How many did she have at first?

(d) Sam has to move 10 boxes.

He can carry 3 boxes each trip.

How many trips will he need to make?

Adjusted Means p-Value
CSMP non-CSMP

3.2 2.6 .03'

. 3.5 2.7. .0,2



.7
Summary of CSMP/non-CSMP Comparisons by MANS Category

,

The 15 individual MANS scales were grouped intd 7 categories according to

the content of scale. Table 2 shows the adjust6d means and p-value for each of

these categories.

Table 2

MANS Results by:Scale q'ategory

Scale Categoey
(specific scales)

Number
of

Items

.

Adjusted Mean Scores

p-Value

-

.CSMP Classes
(n=10)

non-CSMP Classes
(n=8)

Computation (C1, C2) . 54 32.5
.

,

30.0 . .32
N,

.Estimation (El, E2, E3, E4) 34 19,9 15'.5 .01

Geometry (GlY 6 2.6 2.2 .21
.

Other Number Systems (N1)
,

(Negative Numbers) 8 4.9 3.5
,

.04

Number Patterns and
Relationships (RI, R2, R4, RS) 48 27.5 22.0 .01

Place Value (V4) 16 8.0 6:9 .02
.

Woi.d Problems (W2, W4) 12 6.7 5.3 .01

TOT 178 101.7 86 ' .008

1

Appendix A gives the means on each subtest for each class in the study.

Table 2 stiows that the difference between the CSMP and non-CSMP classes on

the total MANS test was stattstically significant in favor of CSMP. Turther it

shows that in each of the seven categories, there was a difference 'in favor of

CSMP that was slatistical4 signifiCant in all but two of them: Computation and

Geometry.



Jr)

Graph of Clas's Means

In Figure 1 a grabh is .pr.eted in which each .class,_ is represente by. its
mean on the vocabulary test anchits niean on the t'atal MANS- tore. Also .shown
is the regressi6n line based'on the present data'. Tt 'sho:lis the best estfmatg ofr-.a class mean on'the Total MANS test for a given mean, on the vOcabulary test.

MA

140

125

110

95

80

165

so

Figure 1
Class !leans, Total .MANS Score vs. Vocabulary
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'Figure 1 shows the disparityof classes from Je two sites in terms of their,
Means on vocabulary: site six classes all in the first quartile and site three
classes mostly in the third quartile, based' on the naiional norms for individuals
taking that section of the Gates McGinttie Test. In terms of CSMP/non-CSMP differences
Figure 1 shows another difference between the two sites. Whereas, in site, three,
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.all five CSHP classes outperfor'med all four non-CSMP clitsses relative to their

ability in vocabulary; in site six the,five CSMP classedid not have such a

- clear advantage. In fact, one npn-CSMP class outperfoetild all but,one CSMP .

s.

. , .

class relative to their abilit19 in voo cabulary. It is noteworthy that the teacher

of that.nonCSMP class was a CSMP teacher the previous year, Appendix B gives

,

the mean on each MANS scale for each class in the study.
1

.
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Comparison With Previous Results

,2

The present results, using the MANS Green Level and based on the revised

curriculum, can be compared to those obtained in'the'Extended Pilot.Test, using
the original MANS Test based on the original curriculum. A scale-by-scale
comparison of p-values was made for scales which were roughly comparable. These
similar scales have beeh grouped together in Table 3, beloig, Three'of the
present scales and four of the previous--scales are 'risk shown becadie there(ere
no comparable pairs of scar6r

'Table 3

Comparison of Proesent Results With Extended Pilot Trial Data, 1977
(Circled entries favor.non-CSMP. tlasses, otherwise CSMP)

y

Category

.... -

Present Study

" Scale p4alue

.. Previous Study1
,

p-value Scale Desilgnation

Computation '''' Ci Computation -_4--)1:T8 (See Reext 4-a-1)

..

.

C2 Large Number Computation .01 --,1 .01 A5 mmurt

Cs,timation: El 2 or 5 or 10 .06 .03 , B1 1.
.E2 Estimating Intervals + .02
E3 Estimating Intervals - 0 .01 r- A2.02
E4 Estimating Intervals x .01

Number Patterns R1 Solving Number Machines t .06 .01 v A3
and Relatipnsh/ps R2 Using Number Machines .06 .01 B2

R4 Check the Larger .D1 .01 B4,
R5 Number Line Labeling .01 .06 * A6--

Word Problems W2 Two step Word PrOblens .03 .01 A4
2W4 Special Word Problems .02 .14 B6

1

These scales and the results.shown are described in Evaluation Reports 4-B-1 and 4-8-2.
2
Scale 66 consisted of special word problems all of me type, whereas Scale W4 contained a few
word Problems of that saw type, plus word problems of other special types.

The vesent results are very similar to those found previously. In both

studies, CSMP students are much better than non-CSMP students in Number Patterns

and Relationships, Estimation, Word Problems, and the mental arithmetic type of

Computation. Non-CSMP students were slightly better in the standard arithmetic

type of computation in the present study whereas CSMP students were somewhat
4m.

better in the previous study, though nei-)rr resfilt approached significance.

17
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On the pages which follow, the items for each of the MANS scales are given,

together with four statistics in a box beside each item. In the top two

compartments are percentages: the first is the percent correct for CSMP students

and the second is the percent correct for non-CSMP students. In the two bottom

compartments are'decimals: the first is the r.-biserial for CSMP students, the

second.is the r-biserial for non-CSMP students. The,r-biserial is a measure

oftthe degree to which that particular item assesses he same thing as the rest

of the scale.

Sample items and tester directions are not given, bUt for a few of the scales

there are brief explinStions for the reader's benefit.

At the bottbm of each scale is a box containing statistics on the scale:
the correlation between scale score and vocabulary score, the KR20 reliability

coefficient for the scale, and the frequency distribution. The KR20 reliability

coefficient, which is a measure of homogeneity of the scale (or the degree to
which the items are measuring the same thing), has been adjusted (using the

Spearman-Brown formula) to give an estimate of what the coefficient would have been
if there had been 12Nitems in the scale. Thus, the corrected reliabilities of

the various scales can be more realistically compared.

Below the box of scale statistics, further comments are sometimes given.

21



Cl Standfard Computation .(Form 1)

Addition

4

7

0 12.4 707 4,427
+5 +305 +839 + 6 836

Subtraction

83%1 62% 1

.631 .59

91%1 93% 69%1 75% 66%1 664

.361 .81 .77 .70 .74] .69

,
2 3i+T=
15%1 22%

.731 .48

679 1,000. 846
338 - 342 69 4 3

5 5
80% 90% 26% 29% 35% 45% 16% 1 20%

.52 .50 .72 .58 .72 .77 .74 1 .50

MuItipliction

53 34 213
5 x 8 x 3 x 4 x 12
79% 1 85%

.82 1 .87

Division

124,4 =
1 65%

.87 1 .80

61% 1 61% 51% 49%

.76 1 .73 .79 .67

8 41*- 2 =
45% 1 26%

.74 .58

.68 f .21

230+23=
. '55 I .4.1.

17% 1 6%

.

Correlations Freguency Distribution by Percentages

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

CSHP .51 .84 0 2 7 4 6 4 6 6 6 9 12 8 10 8 2 4 3 4

1eon-CSHIP .64 .79 3 0 1 3 6 9 2 9 _11 10 16 6 10 7 2 0 0

9
22



CI. Standard Opmputation

Addition

+9

88% 89%

.72

Subtradion

46
+29

.67 1.81

85% 83%

11 73
5

68% 77%

.67 .91

.Muttiplication

3 x 4

60% I 67%

.73 1 .80

80%189% I

.481_ .82 1

Division

(Form ?),

+683
82% 83%

.52 L83

1 0 0,

44% I 48%

.78 .67

43
7,242')

543
+ 70

79% 75%

.47 .63

675
-467
45%1 64%

.56 1 .86

31 15 112
x 2 x 5

81% 80%

.72 .94

.88

76% 86%

.921

3)71-

55% 70%

.64 .90

47%1 69%

.58 1 .80

x 6

53% 65%

.84

67%1 63%

.82 1 .72

12TIT

4.

5

2

5

124%. 133%

68 .62

6

4

24%1 31%

.65 1 .70

s

Correlations .. Frequency Distribution by Percentas
With

Vocabulary
Adjusted

KR20
2 3 4 5 6 7 8 9 10 11 12 13 4 5 16 17

135Vc 48 ;83 2 5 2 3 4 9 410 7 8 3 11 14 5 10 4

Non-CSIAP 38 .88 5 0 0 2 2 5 0 4 5 4 5 7 7 12 6 11 14 11

23 9
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1

No

C2 Mental Arithmert,ic (Form 1)

76% 68%

.81

+ 70 :-,-.- 9C

. 4. A

f.

7--
r

4

'51% I 43%

375 +

P

1

"...

125 =250 .2 x 200 =

=660

' cf . ,

260 = 100

.

4

300-L 1= 250
471 I ?At

713

r

40% 15%

.91 .67

i of

0

=300

i

76% 1 72%

.66 .41

x 250 =500

50% 1 25% I

MIMI
111111111

.94 .50

ONO 4

of 21 =7

Correhtions Fresuenc Distr bution b Percenta es

With
Vocabular

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP -.72 .90 9 13 8 4. 7 12 6 4 2

Non-CSMP .58 .79 7 16 lett 13 11 16 8 7 5 3 1

'll

24 9
U

0

/

/

0

..

,

Aar

I

...

a

r

,
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C2 Mental rithmetic (Form 2).

80% I 86%

7671778- ELi
x 4 = 40

x Id =140
34% 23%

.69 .39

30f

f?

16% 10%

.68 4

= 6

of 10 = 5

Correlations Frequency Oitribution by. Percentages

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8 I 9 10 11 12

CSMP .70 .87 8 10 8 8 8 10 8 14 12 8

1
Non-CSMP .57 .65 0 0 10 14 14 15 23 7 7 1 0

25



El 2 or 5 on-l0

2 or 5 or 10

29 is about times as large as 3

6138 is about times as Icrg as 305

45 i s, about times as large QS 8

195 is about times as large as 21

20 is about times as lQrge as 9

499 is about times as lare as 99

98 is about times as lQrge os 51

65 is about times a large as 12

98 is about times as large as

61 is about times as large as 2:9

10i. is about times as lorge as
51?

2iis about times as large as

51% 43%ri .50

MEI
70%

.32

76% I

.25

50% 39%

.68 .72

MEIMEI

.24 .25

MEIWWI
58% 149%

.59 .43

18% 119%]

.04 .04

...---

Correlations Frequency Distribution by Percentaces

With
Vocabulary_

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .58 .71 0 1 6 10 14 15 11 8 6 10 10 7 2

Non-CSMP .42 .70 2 5 5 _11 14 14 _13 7 8 12 5 3

Comments:

Many students got between 3 and 5 correct, an indication that frequent guessing may

have occurred.
26



6

E2 Estimating Intervals Addition

(To show whtch two nuMbers'the answer lies between, mark an "x" anywhere
between those numbers.)

ADDITION,

9 19

V() ' 2:70

1E) 29

514'53

29 * 2.9

279 +165

19 +' S + 19

o 10 50 1C.

o 10 50 100

o io 50 100

o 10 50 100

o 10 50 100

o 10 50 100

0 10 50 TOO

500 1000

500 1000

500 1000

500 1000

500 1000

500 IOCC

500 1000

-1- 0 10 50 100 500 1000

2

81% 77%

.53 .46

58% 52%

.51 .45

60% 48%

.74 .56

-6-2-Tr 4971
.77 1 .44

50% 1 49%

.70 .37

44%1 32%

.46 .21

.61] .40

47% 20%

Correlations
--

Frequency Distribution bx Percentaces

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .64 .83 5 9 10 14 9 11 13 19 12

Non-CSMP .41 .70 2 8 16 21 14 15 13

Comments:

There appears to be wild guessing and perhaps that is inevitable with a timed estimation

scale. -Nevertheless, the most popular wrong answers were always in the interval closest to

the correct one.

27



E3 Esti mat ing Interval

(See E2 )

N

SUBTRACTION,

s - Subtraction

o 10 tto

o 10 !o

o 10 50

0 10 50

loo

100

100

100

,
500

500

500

500

1000

1000

t000

1000

90-12

559 558
i

105 8

900 601

70% 57%

.61 .30

48% I 39%

64% 47%

.68 .38

56% I 43%

.70 I .46

100 -A- 93 a 10 50 100 500 1000

137 .125 o 10 . 50

827 231

990 ILO

a

100

IO. 50 100

10 _50 100

500 1000

500 1000

500 1000

34% 19%

.72 1 .75

32% 28%

.37 .12

Correlations Frequency Distribution b Percenta.es

With
Vocabulary

Adjusted
KR20

1 2 3 4 5 6 7. 8 9 10 11 12

11110511Miral
IIMPEIWILIII

CSMP .52 .84 7 13 12 16 10 12 8 14

Non-CSMP .42 .68 5 19 25 19 15 5 ,

Comments:

Same comment as in E2 except here the popular wrong answer was not always in the intorval

closest to the correct one. Item #7 seemed to be a Nor

28



,E4 Estimating Intervals - Multiplication

(See E2)

MULTIPLICATION

x 23 0 ' 10

)( 209 0 10

2 19

cr

5 x 11

0 10

0 10

x 211 0 10

x 15 10

50

50

100

)00

500

500

1 000

1 000

50 100 500 IOC()

50 100 500 1000

50 100 500 1000

50 100 500 1000

55%1 49%

.511 .39

67% 61%

.67 .34

63%1 55%

.501 .48

52%1 36%

1 .501 .47

,

Correlations Fre.uenc Distribution b Percenta.es

With
Vocabulary

Adjusted
KR20

1 2 3 4 5 6 7 9 10 11 12

CSMP ..53 .82 9 15 18 18 16 16

Non-CSMP .41 .70 11 11 25 25 14 15

Comments:

The last item, using a fraction, was responsible for much of the CSMP advantage on this

scale.
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A

z.

1. All the dots art the same distance from the line in picture

2. Ali the dots are the same distance elripm the x in picture .

3. All the dots are on the same lin as x and o in picture .

4. Each dot is close than to o in picture

5. Each dot is just as close to x as to o in picture .

6. Each dot is just as close to x as to the line in picture .

52% 55%

.55 .42

. 611 . 76

35% 30%

51% 48%

F-36i5";"

. 611 . 70

Correlations Fre.uenc Distribution b Pertenta.es

, With
Vocabulary

Adjusted
KR20

0
2 3 4 5 6 7 8 9 10 12

CSMP .57 .84 18 23 19 140. 12 3 11

Non-CSMP .55 .83 , 20 21 25 14 8 4 8

4411111

Comments:

The concept of locus may be too difficult for many third graders.

30
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, N1 Negati ve Numbers (Form 1 )

Ann: Score at the start:. 3 below zero [32% 29%

Then: Lost 4. .88 .78

Score at the end? 7 below, ,zero 1 below zera

bave : Scorel at tbe start: 5 below zero

- Then: Won 2 .73 I .63

39% aox

1 above zero 7 aboVe zero.

Score at the end? 7 below zero 3 below zero 3 above zero 17 above zero .

r)

Henry: Score at the start: Zero

Then: Lost 9

Score at ihe end? 9 below zero Zero 9 above zero

0
Sue:. Score at the start: 2 below zero

-41% 28%
Then: Won 5 .76 1 .66

Score at the end? 7 below ?,,:ro 3 below zero 3 above zero 7 above-zero

Correlations Frequency Distribution bz Percentages

With

Vocabular
Adjusted

KR20
0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .53 .92 29 28 11 9 22

Non-CSMP .46 .89 39 33 8 7 13

31



N1 Negative Numbers (Form 2)

Ann:. Score at the start: 2 below zero 191133%

Then: Lost 3 .62 .58

Score at the end? 5 below zero 1 below zero 1 above zero 5 above zero

Score at the start: 2 above zero

Then: Lost 4 ,

58%1- 54%

.48 1 .30

Score at the end? 6 below zero 2 below zero Zero 2.above ,zero

Sam: Score at the starts Zero

Then: Won 8

74%

.57

Score at the end? 8 below zero Zero

tp35

8 above zero

Nancy: Score at the start: '7 above zero
65%1 66%

Then: Lost 2 .431- .35

Score at the end? 9 below zero 5 below zero 5 above zero 9 above zero
AP

Correlations FrequenCy Distribution b Percentages

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .69 .83 9 22 -24 21 24

Non-CSMP .40 :7'4 8 19 40 17 16

Comments on Further Revisions:

Note that this form wAs easier than Form 1, and had lower KR20's. Over the years it has been ,t

noticed that a significant number of students use a "rule" for these items that must go something

like the following: If it says "Lost", subtract and make it.below zero; if it says "Won", add and

make it above zero. This form his two such items and Form 1 only has one. It is difficult to pick'

I set of samples and items for which:that "rule" does not cause problems.
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R1 SoNing NumberRules (Form 1)

(yr the three clues to figure out what the student's game is, and then answer"

the question.)

(Page 1)

MARIA'S GAME

Maria's,
answer:

Class
said:

First clue: 5

Second clue: 7

.Third clue:. 8

Question: 2

10

,

13

BILL'S GAME

65% 48%

.49 .47

Class
said:

Bill's
answer:

First clue: 9 3

Second clue: 15 5

Third clue: 30\ 10

own

Question: 6

(Page 2)

PAUL'S GAME

Mos Paul's
said: answer:

First clue: 6 3

cSecond clue:

Third clue:

Qtmstion:

16 13

8 5

1111111011

9

JANE'S GAME

Class
said:

First clue: 6

Second clue: 2

Third clue: 7

Question:

11.11.1

=1INIMMII

I 35% I 24%1

,70

Jane's
answer:

12

4

14

8

Correlations requency Distribution by Percentanes

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .65 .87 24 29 17 19 12

Non-CSMP .52 .86 3.3 34 14 9 10

33



R1 Solving Number Rules (Form 2)

(Page 1)

SUSAN'S GAME

First clue:

Second clue:

Third clue: 10

Question: 15

Vass
said:

11

Susan's
answer:

ONEM.WMOOM.

JOHN'S GAME

Class
said:

First clue: 3

Second clue: 5

Third clue: 10

Question: 4

48% 35%

.90 -.89

John's
answer:

12

20

40

41

(Page 2)

JIM'S GAME

First clue:

Second clue:

Third clue:

Question:

Class'l

said:

,

2

5

10

Jim's
answer:

6

. 9

14

I 12I

49% 40%

.94 .88

First clue:

Second clue:

Third clue:

Question:

TINA'S GAME

Class

said:

10 5

4 2

8 4

Tina's
answer:

3
30% 125%

.541.71

O.

Correlations Frequency Distribution by Percentages

With Adjusted
1 2 3 4 5 6 7 8 9 10 11 12

Vocabulary - KR20

CSMP .66 .92 39 13 11 23 14

NonCSMP .56 .93 48 11 15 13 14

Comments:

Overall on the two forms, over one-third of the students didn't get any quesiions correct

and may not have understood the idea of a relationship.

34
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R2 Using Number Machines (Form 1)

ISUBTRACr 3

MIJILY

57% 1_39/
.92 1 .89

SUBTRACT 3

9

Correlations 'Frequency Distribution b Percgntages
1 With
Vocabulary

Adjusted
KR20

0 1 2 '3 4 - 5 6 7 8 9.. 10 11 12

CSMP .58 , .89 7 11 14 14 16 '39.

Non-CSMP .70 .89 11 17 23 14 11 #23,

immon,_ ....400111

35



R2 Using Number Machines (Form 2)

"
SISTRACT 3

87% I 81%

.57 .58

0)==1111I
ADO 2

.\\)
A00

61,X17437-
.76 I .62

.MULTIPLY
ElY 2

.84] .80

72% 64%
SUBTRACT

0
MULTIPLY

BY 2

MA.TIPLY
rt a

.76 1 .77

Correlations
-,

Freauenc Distribution b Percenta.es

With
Vocabul an%

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .66 .88 6 14 17 14 17 31 ,..

Non-CSMP 69 .89 13 12 18 18 16 23 Mow

36
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R4 .14hich is Larger (Form 1)

(Check the box for the larger one, or check both boxes if they're equal.)

30 + 40 + 50 +.60

29 + 39 + 49 -4- 59

585 + 250 0
58(r+ 290

69 + 57

69.X 57

0
59% 65%

.01 .11

58% I 65%

.47 .19

60% 39%

.53 .29

400

112 + 123 + 111 + 108

499 + 399 0
299 + 599 II

(400,r_ii

L.1

r36% I 36%

.61 .52

73% 1. 75%

.64 I .49

, 0 + 539 El

0 X 53

705 62

704 61

1..X 76

0 + 76 El

2- X 74 El

80% 78%1

.62

37% 128%

.56 [. 30

.75 1.40

36% 29%

22% 12%

.14 .10

14% 5%

.41 1-.07

Correlations Frequency Distribution by Percenta.es
With

Vocabul a)
Adjusted

KR20
3 4 5 6 7 8 9 .0 11 12

CSMP .61 '' ..73 4 4 11 13 15 12 18 9 8 5 1 IPIr

Non-CSMP .38 .57 3 8 t 14 8 25 17

37



R4 Which is Larger (Form 2)

62 + 50

61 + 60 El

1 X 64

1+ 64

5 X 69

69 + 69 +69

sbo 182

500 c81

709 410

78% 72%

.48 .50

809 510 El

62% 47%

.67 .63

I40% 26%1

.87 .63

! 32% 6%

69 .51

61 +61 +61 + 70 + 70

60 + 60 + 60 + 71 + 71

173 +174

172 +175

300

98 + 98 -F98

1I of 1,000

1 of 1 '000
3

48% [50%

.61 .44

r-
42% 26%

I .62 .34

min

I39% i 162

.64 .54

Correlations re.uenc Distribution b Percenta es .

With

Vocabula

Adjusted
KR20

3 4 5 6 7 8 9 10 11 12

CSMP .70 .81 5 9 5 111111111111111,11111111111111111
11111111111111111Non-CSMP .53 .73 9 14 22

Comments:

Some items, mostly on Form 1, have low biserials.

The time limits were intentionally short to, prevent exact calculation; neverthlless

about 20% of the students did not complete more than six items.

38
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R5 Labelling Nuffber tines (Form 1)

7 9 11 15 17 19 21

86% 76%

.68 .46

4 13 16 19 22

72% 53%

.70 .62

51% 47%

.831 .51

35. 49

20 24 28 32 36
t

24 30

35%1 24%

.691 .67

Correlations Fre.uenc Distribution b Percentaces '

With
Vocabulary

Adjusted
KR20 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .53 .89 11 11 21 19 15 23

Non-CSMP .49 .82 14 26 21 16 21

39
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R5 Labelling Number Lines (Form 2)'

4 6 8

01..,

81% 1.81%

.67 .55

1Mtni
14 16 18

2 7 12 17 22

I60%1 37% 1

.64 .56 I

7 11 13 15

67% 1 60%

.88 1.38

1 7

I 50%1 28%

1 .75 1 :49 I

2

4.

40%1 25% 1

.49 1 .50

16 22

18 30

1 Correlations Frequency Distribution by Percentaces

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .57
---

.88 .9 17 13 14 23 24

--

Non-CSMP .54 .79 13 13 _31 20 14 7

40



V4 Place Value 1, 10, 100, 1000 (Form 1)

1

4,265 is about
10

more than 4,254
100

1000

1

10
7,329 is about

100

1000

65% 52%

.39 .29

more than 7,227

46%1 37%

.27 1 .46

1

4,960 is about
10

100

1000

2,050 is about

more than 4,851

16% 17%

1

10
moresthan 2,039

100

1000

1

57%1 54%

.62 1 .33

10
60,482 is about

100

1000

1

1,001 is about
10

100

1000.

more

more

than 59,481 2,987 is about

1

998 42372- is about

0
more

100

1000

10
more

100

1000

than 2,001

422-1-

3

53%1 36% 36% 30%

.30 1 .46 .03 .11

than than

21% 13% 1 23%

.28 1,05

l42%

.28 1 .25

I.

Corral ati ons Frequency Di stributi on by Percentaces
1

Wi th

Vocabul ary

Adjusted
KR20 -

0 1 2 3 4 5 6 7 8 9 10 11 12

CSMP .44 .52 3 14 16 20 18 22 5 3 0

Non-CSMP .53 .51 7 22 23 18 15 11 3 0 0 IIPIPPP-
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V4 Place Value 1, 1 0, 100, 1 000 (Form 2)

1

10
8,498 is about

100

1 000

799 is about

1

10

100

more than 8,407

52% 54%

.581 .30

more than 790

4.408 is about

1

10

100

1000

1

9,097 is about
10

TOO

3,002 is about

301 is about

1000

1

10

lob

1 000

10

100

1000

more

74%1 72%
1 000

1

5,047 is about
10

00

1 000

1

1 10
, 1,275 is about

4
100

100n

.61

than 1,998

299

1 62% -54%

.37 .39

more than

28%! 37%

.63i .29 1

more than 4,399

44%1 34%

.051 .06

more than 8,002

55%1 49%

.34

more than 4,951

28% 45%

.03 -.07

1

mort than 1,274r

.68 1 .23

41% 23%

.

Correlations Frequency Distribution by Percentaces

With
Vocabulary

Adjusted
KR20

0 1 2 3 4 5 6 7 8

1

9 10 11 12

CSMP .54 .68 2 11 15 21 10 19 13 8 2

Non-CSMPI .57 .5 16 22 17 23

Comments:

Many items had low biserials, the KR20 was low and guessing was probably a factor.
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W2 Two-Step Word Probl ems

1. Last year there were 25 rats on our island.

,Since then 5 rats have died and 3 were born.
.How many rats are on our island now?

2. On Saturday Amy and Susan made $13 selling lemonade.

:On Sunday they made $5.

'They put their money together and divided it evenly.

'How much did each girl get?
57% 45%

.68 .60

3. Our. hens lay 9 eggs every day.

Each day we eat 6 of them and give the others away.

During tt,! next 5 days how many eggs will we give away?

a
4. Jim has $10 in his ban* now.

Each week he will save $5.

In how many weeks will he be able to buy a radio that costs $30.

5. There are 40 apples in our barrel now.

we will eat 2 apples every day.

How many apples will be left in our barrel after 5 days?

6. There are 2 piles of cartons.

Each pile has 3 cartons.

Each carton has 4 jugs.

How rrany jugs are there altogether? 23% I 21%

.70 .63

40% 1 27%

.57 .61

50% I 32%

.72 t .59

Correlations Frequency Distribution bx Percentases

With
Vocabulary

Adjusted
KR20

0
3 4 5 6 7 8 9 10 11 12

CSMP .64 .58 15

11111ffillr1111111,11111111111
IM 6 111111111111111111

`Non-CSMP .55 .86
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W4 Speci al Word 43robl ems

1. A bus started out with 10 people.

First, 5 people got off.

Then, 3 people got on.

Finally, 2 people got off.

How many people did the bus haVe 'then?

2. .Tina has 4 pencils.

Tina has half as many pencils as Tom.

How many pencils does Tom have?

3. Sam has to move 10 boxes.

He can carry 3 boxes each trip.

Haw many trips will he need to make?

4. At first, Sally had some marbles.

Then, she lost 3 of them.

Then, she found 2 marbles.

After that, she still had 8 marbles left.

Haw many did she have at first?

5. 1 quart holds 2 pints of milk.

1 pint holds 2 cups of milk.

2 quarts holds hovi many cups of milk?

6. James is 3 years old.

8111 is 7 years old.

How old will James be in,5 years?

84% 69%

.21 .30

50% I 46%

.54 .41

31% 1 15%1

.58 1 .391

22% 1 18%1

.46 .33

85% 761
.51 1 .54

Correlationc Frequency Distribution by Percentases

With
V.cabular

.58

Adjusted
KR20

.77 1 111111111111P1111111111III
3 4 5 6

11111111111.11

'7 8

,

9 10

1111M1
Kiii""

11 12

CSMP

Non-CSMP .57 .72
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APPENDIX B

LIST OF CLASS MEANS
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Table 4, below, gives the mean on each MANS scale for each of the 18

classes in this study. The one-digit numbers, refer to CSMP classes, two-digit

to non-CSMP. The scale designations (a letter and a number) are keyed to those

that appear with the scale names and descriptions throughout this report.

Table 4

List of Class Means, Third Grade MANS Testing, 1981

4.

0151 CLASS

5 I

3 2
5 3

5 4

5 5

5 31
5 32
3 51
5 52

4 I

$ 2

6 3
4

$ 5
6 .51

4 52
4 55
(. 54

COMPUTATION

CI .C2
15.0 4.2
14.5 7.7
13.1 6.0
20.7 7.1
13.2 5.4
12.3 4.1
21.1 6.o
26.2 7.1
14.3 60

25.1 16.0
23.1 14.2
27.0 17.7
32.1 17.4
23.r, 12.1
25.8 10.2
11.7 9.3

1,.A
24.7 12.5

IST1441104

rl E2 1.5 C4
40- 4.i 4.2 -3.1
4.4 2.6 2.4 2.4
4.3_ 3.2 2.2 2.2
5.2 3.1
40 2.2 1.0 2.0

Li
3.1 2.1 2.1 1.6
4.0 3. i ---i . 5 ---.1
%.4. 3.1 2.0 2.1
4.6. 3.0 23 1.9 ....1.5

9.1 7.3 A.I 4.5
4.1 VA "i.4 14:7---4:1
0.0 7.0 A.3 4.0
1.0 6.1_ 5.9 5.3
i.e --4.3 i.6 11.3-
6.5 3.1 1.2 3.4
2.1 5.0 1.1 3.7
b./ 5.5 +.5 3.,--1:5-----1.r-Tai-rirTT713
0.6 5.3 .1.3 3.3

G(04

41

-1.7
I.

1.3
I.

0.0
1.0

-I
1.3

3.5

2.5
4.5
-e.to

3./
1:4

NEGATIVE
NUMBERS

NI

NUMBER PATTERNS
AND RELATIONSHIPS'
RI R2 44 R5

---5-.7---Ya

PLACE WORO
VALUE PROMS

V4 5E2 84

--277"---
5.1 1.7 2.0
5.4 1.9 2.5.

1.1 24
5.5 1.4 2.0
4.4 1.2 1.1-A-X-1 .7 2-.2
5.2 1.1 1.1
3.2 2.3 2.4

TOTAL

"71.7
63.8
61.5
70.5

. 56.0
41.3

-74:3
71.6
42.5._..

134.2

136.7
148.7

-124.1-
143.6
07.5

111.8

READING
VOCAOL

16.1
24.0

21.0
20:4
23.3
27.1
23.8

41.3

31.3
12.8
NV.r"
41.2
31.0

41.5

---3-j
2.2
2.5

1.4 1.7-13:5 '5:11
1.6 5.1 5.2 3 1
2.2 4.0 7.2 .3.4

2 2 2.1 4.8% 6.2 i.1-6.2
2.1 0.8 3.1 7.0 3.4
2./ 1.2 1.1 5.4 3.2

-/.4----/".11--170 7 :3--316
2.3 1.4 3.1 5.7 3.5
2.1 _1.8 5.5 6.0 _.3.0

7.0 5.3 1.1 14.0 8.7'
1-.7 ----1-.U-11-.1-143-8:2--11.15--1.r
6.7 6.7 9.7 12.0 9.7
6.6 6.2 1.7 15.3 8./
5.4 ------5".1 --3-./71.1--4.3'-icr---w.s
3 1 4.1 8.0 7.3 5./
2.4 2.8 7.3 1.1 5.0

9.1 1.5 4.1
5.15-13r.1

9.3 4.5 1.4
11.1 4.6 4.0

V:3"
hoe 4.1 4.0
4.6 3.1 1.5

5.1 6.0 51 8.8 11.7 6.3 10.2 3.5 3.6
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